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The Teliabilities of six item bias indices are investigated for each of the

o

elezen tests of the Igwa Tests of Basic SkilIs,_psing random samkles of

fifth grade students. Both’ racial_and sexual bias‘are considered. The *
/

\ reliability of an index is defined here as its stability from one randomly

equivalent group to anothér. The results indicate that the'ife\‘bias indices,
. . . -

investigated are fairly unreliabIe'when ‘based on sample sizes of 200 minority

, . Ll
and 200 majority examinees. Conéequently, this study suggests that the use

[}

"of item bias indices to screen achievement test items cannot be expectedto

lead to consistent decisions about which items are biased with sample sizes ::>

)

of about 200. Additionally, correlations among bias indices are investigated.”

- i X e ‘ ¢
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The Reliability of Selected Item Bias Procedures

&«

\

\ The elimination of biased (cultural, racial, sexual, etc.) items from.
achievement tests is often confeptuaiized to be a tﬁo-stagé process. First, .

"experts" judge the fairness of .the presentation format and content #f. the

items for a variety of groups. Thdge.items whigh are‘judged to be ﬁnfair, or.
bidsed, are gxcluded from the.test: Second, many researchers, including .
Schéuheman (1979); héve advocaFed the use of iFem bias statistics to screen
;tegt items prior to the construptiod of final test forms. Idealiy, bias indfces

would be calculated from item tryout data. Based on these indices, biased

items would be excluded from the test in much the same way that test items
N . . ~

with low item discriminations:are excluded in the item tryout stages of\ test

development. o . '
¥ ! . \ X :
Item bias indices should pxoduce stable results if they’'are to be used

beneficially.fbr scredning purposes.’” However, certain'studies suggest'that
 item bias statistigs.may be fairly unstable. S;udies by Plake (1980) and
Qualls -and Hoover 11951) suggested that tbe statidtical bias indices‘qre‘only
minimally related to "éxperts'".audgdentsuof item bias. Scheuneman (1980) and
Lidn, Levine, dast%ngs and Wardrop ¢(1981) found only modest aqreement dmpng
item dias étTtistics across indeéendent samples. Linn et al. (198l1) con-
cluded that ". . . it may be difficult to identify bigsed items because of the

3

Unreliability of the indices used" (p. 170).

Ead

.

” None of the previd?ely completed studies directly addressed the issue of

the reliabilx\y (stability f;om’éne vandomly equivalent group to another) of -

item bias indices.’ For this reagon, the reliabilities 6f each of six internal

/S o/
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criterion item-bias indices were investigated in the present etudy. Indices

were calculated for both race and sex categorizations for each of the eleven )

.

tests of the Iowa Tests of Basic Skills administered to fifth grade students.-

L)

Only unsigned versions of the indiCES;jIronson & Subkoviak, 1979) were in-

-

vestigated since item screening, as usually conceived, involves eliminating

items biased against any group.\ The indices were’based on samples of 200

v v . v .
examinees from each race or sex categorization. These sample sizes were

viewed as being the largest which typicdlly would be available for minority
students in most item tryout situations. Additionally, the relationships

- . [
~ - . 1

&

among item bias indices were examined. " : v

No discussion of the differences among definitions of item bias or among

item bias statistics will be presented here. These issues are digcu..~1 in

a variety of sources including Hunter (1975), Ironson and Subkoviak (1973),

and Shepard, Camilﬂi, and Averill (1981)

Item Bias Indices ‘ A o ' 0
Six different item bias indices were evaluated in this study. The
difficulty and delta indices to be discussed werildesigned tdvdetectygroup dif-
ferences (e.g., between blacks and whites) in relative item difficulty. The

bigerial and point bigerial indices were designed to detect group differences

in item discrimination. The Scheuneman and 3-parameter indices were designed

to detect differences in relative item difficulty by score level and latent

ability level, respectively. ' ' 2

N o

N |
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", line method hy Rudner et al. (1980a), except that the absolute value of the

. ¢ | oo ™~

Difficulty and Delta Indices - B '
g T

- ' .

The difficulty index was referred. to as the transformed item difficulties--450

R

»

Rudner et al. .(1980a) index was used in the present study. For this index,
item difficulties (p-values) are calculated and standardized (mean of zero;

-
4

tandard devxation of one) within each group. The difficultx'index for'an~

item is calculated as the absolute value of the difference between standardized
l ' - . - }
item difficulty for the two race or sex groups. N

The @eltd index was referred to ds the transformed item difficulties--major
axis index by Rudner et al. (1980a) with one substantive modification--the

delta index is'the absolute'ualue'of the Rudner et al.a(1980a) index. For

‘this index, the within group item difficultieg are transformed using the in-

verse normal transformation. These transformei difficulties are then stgndard-

Pl
“=

ized (mean of zero; standard deviation of one) within groupe. The delta in-

dex for an item i the absolute difference between the standardized transformed

f difficulties for the two groups. A*Bimilar approach was used by Angoff and

'
'

Ford (1973). - “ - -
L]

‘Biserial and Point Bigerial Indices

.

The biserial ingdex for an item is the abeolute difference between the
within group biserial correlations of the item with total score; Thejggigt
bigerial index for an item is the absolute differenCe‘between the within grouo
point biserial correlations of item with total score. ., ..

“ g

‘Scheuneman Index ‘ -

The &ghgungmgn index (Scheuneman, 1979) was calculated for each item using

five score levels. The gcore levels were defined such that approximately equal

. N e,
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’ numbers of +examinees were in each level. According to Scheuneman (1979), the

<i}ndéx could be éxpected to be distributed approximately chi-équare with four

.
.

degrees of freedbu?

3-Parameter Indeit

The 3-parameter 1ndek is a midificaﬁion of the index proposed by Linn
and Harnisch (1§alr. ‘This index was chosen because it can be ;sed with smaller,-
s?mplq gizes than the more widely recommeﬁded index suggested by‘Lbrd (1980) .
o : ' .
For this index, first'the'item Png abllity-parémeters of the three-parameter

Lt logigtic item response theory model'afe ébtimated for the coﬁbined group of

- , éxaminees.._qufexample, itgm responses.éor black and wﬁite stude;%s gré~§601ed
- in order to egtiﬁate the model ?arameters. The two groups of examineés are

. " then separatgd, For each examiqee, the differenﬁe petwsen the examinee's
estimated probability (p) éf correctly answeringmtﬁe item and the examinee's

actual responge to the item (l=correct; O=incorrect) is found. This quantity

ig then divided by a‘atqndard'errbr--p(l~p)--aﬁd averaged over examinees within

each group. The mean for each group is then squared.and the two squared means

gummed to arrive at the gfgarameter~indexa

Method

' The data consisted of item‘responses~byl800 fifth grade gstudents who

"

participated in the 1977 natiohal standardization of the Iowa Tests of Basic

Skills (ITBS). The sample included 200 black malés, 200 black females, 200.

»

white males/ and 200 white females with eggél numbers of each of these groups
. randomly eelected.from individual schools .in the standardizg;ion sample. Thug,

the sample contained equA1 numbers of black and white pupilg.-and was balanced

\

by sex. In addition, thé confounding of curriculum differences and ethnic

\ - '
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group membership, common to many item bias studies, was partially controlled.

“all eleven tests-from the ITBS era analyzed. o

¢ o

The black -students were’ra oﬁly divided, stratified by sex, into two
l . !
samples of 200 students each. he same procedure was followed for white stu-
“ e N ] ,
dents. Item bias statistics were calculatéd for the first sample of black, vs.

the first sample of white students as well as for the second sémple of black

vé.}the second sample of ‘white students. The item bias indices were calculated

-

geparately for each of the eleven ITBS tests. Identical procedures were

e S

followed for the female vs. male comparisons except that the gtratification

. in the random sampling was by race.

"

. .
The reliability of each item'biag index. was investigated by test for the

race categorization as well:-as for the sex categorization. The correlation

between the values of ‘an item bias index across random samples was used as a
»

meagsure of the reiiability of the index. AAdditionallyi items were clagssified

,

‘ag either biaaed‘or unbiased using the difficulty, delta, and Scheuneman in-

dices. Itemg with difficulty or delta indices above 0.75 were clasgified as

/

biagpd by thdt index on the suggestion of Rudner et al. (198Qb). Items with

Scheuneman Andex values which surpassed the 0.05 critical value of a chi~-
square aissfabution with fqur degrees of freedom were classified as biased on
the recomﬁéndatiqn of Scheyneman (1979). The agreement in classification of
items across random sampiés by a given index was used as another method to
investigate the reliabilities of.each of these three item bias indices.

The values of each item bias index were pooled over all of the items in
tpo test battery and the reliability of each indéx and the intercorrelations

among indices--acrbss randomly equivalent samples--were estimated. Additionally,




disattenuated intercorrelations were estimated in order to investigate the

relationships among item bias statistics in the presence of no estimation

.

error.
Results
.An attempt was made to estimate the three-parameter logistic item rbsponse

model parameters using separaté LOGIST (Wood, Wingqrsky, and Lord, 1978) runs

f I3 . .
for each randomly equivalent sample of 400 examinees. However, LOGIST failed -

“

to converge. Because of these convergence problems, the parameter estimation

n

wag completed using all 800 examinees. The gfgarameter'indices were calculated
uoing these parameter estimatas following the scame general prpcedures as were

followed For the other indices. The use of parameter estimates from the com-

bined sample results in a dependency between indices across randomly equiva-
lent sampleé. Therefore, the reported reliabilities for the 3-parameter index
are probably o}erestimateg qf the actual values of the.index. ?or this rea-
son, the ;ndex was calcglated only for the vocabulary and language usage testg

of the ITBS.

. ¢ ‘. . M
The means and gtandard deviations of raw gscores on,each test are presented
- 3

i\in Table 1. The means and standard deviations were generally larger for !
- s

. v !
Insert Tables 1 and 2 about here ! '

whites than for blacks. There aleo appeared to be a tendency for the females

in this sample to ecarn slightly higher scores tharn the males{

The reliabilities of item bias indices for the race comparigon are pre-

P , \.

i < )
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sented in Table 2. Very few of the reliabilities surpassdd the .05 critical

\

.value. The reliabilities were generally in the very low to, at best, moderate
‘;ange. The reliaﬁilities-for the language usaqe.test were the only ones w?ich
wére consisteﬁtly modera;e across indices. Overall, the difficultxmand 3
. le&é indices tended éo produce more reliable rgéulta than any of the qtheru
indices for the race compaéﬁsén. However, Hunter (1975) illustrates how mean
differences between gfoups can lead to ;;rge’values of these bias statisgtics,
aven whén the item is not biased. Thus, the reliability of thesg indices -
may havevbeen more og an artifact of the substantial mean differences
between blacés and wh}tes'than reliability fo; detactinq item bias, per se.
Additionally, the Scheuneman inde; tended &o produce thg 1ea§t reliable reéulto
for‘the race cqmpariéon. Algo, note that for the vocabulary and ianguage

-

* usage, tosts, the 3-parameter index tendpd tq have a lower reliability than

the other indicafj .

The reliabilities of.the item biag indiceg for tAe sex comparisog are
.p;eobnted in Tableﬁ3. The reiiébilitieo‘Wore geferally very low. In fact,t
there iz little eaevidence to guggest that the reliabilitieo for any index,
except poosisly the Schounomén index,&wcré above zero.

Note that reiiabilitioa of aignedqindicem aie included in the Appendix

for the sake of completeness. Tables corrcopondiﬂq to Tables 2 and 3 are pro-

vided. .

Insert Tab;:§\3 and 4 about jere '

.
13
’ v

- : The intercorrclationa'among ihgﬁ bias indices across all tests for the

raco comparigon are shown inr Table 4. The diagonal entries represent the

4.

indices' reliabilities across tests. These reliabilitiij were fairly low._— A

10

L ’ o

i_ O ‘ -




"digattenuated correlations also strongly suggest that thé difficui;x and delta

_the difficulty/delta indices and biserial/point bigerial indices of item biag.

- ,

The values above the diagbnal represent the average intercorrelations . among

i

indices across samples. For e ple, the 0.29 value in the table represents

the average of two correlations. The first was thp cérrelation between the

difficulty index for the fiwst random 'sample and the delta indek for the second

random sample. The second correlation included in the average was between

I3 . ; v

-

the difficulty index for the secothid xandom sample and the delta index for the
firﬁt\random sample. The values above the diagonal were uaed in combination
with the reliabilities to arrive at the diqattenuated correlations presented below

the diagonal in Table 4.

-

4

The disattenuated correlations strongly auggegt that the difficulty and

delta indices both reflect the same item bias property and that the bigerial

I
»

5 . §
and point bigerial indices both reflect the same item bias property. The

indiées reflect a very different item bias property than that reflected by

the bigerial and point bigerial indices. Additionally, the @isafsiruated correla-

tiong guggest that the Scheuneman index reflects properties reflected by both

.

Table 5 presents the intercorrelations among bias indices for the sex

&

Insert:;able 5 ahout here

L

comparison. The reliabilities as well as the intercorrelations among indices

[y
-

were negligible. Disattenuated correlationn are not presented as all of

N i

the reliabilities in the table failed to surpass the .05 critical value. Over-

all, the results\suggestcd little\;;‘EG‘COnuistency for the 94& comparigon
L d
§
across random samples, for .any index.
B4

11-
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i The numbers of items classified as biaged §y<the difficulty, delta, and I///f%

Scheuneman indices are presented in Table .6 for the race comparison and-in

v

Table 7 for the sex comparison. The regdgts presented suggest that there was

minimal agreemént acrosg rhndomly equivalent gamples, at best.
" :
\ -

-
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PR ° 3 @

‘Insert Tableg 6Iand 7 ébout here

- — - — D D - — - U T T — D — - — - -

i, ‘ _ Discussion
The resulto squegted that the item bias indices investigated are fairly
[ N . .

unrcliable when baged on odmple oitzes of 200 minority and 200 majority ox@mineeo.-

)

not be expected to lead to consistent decisions about which items axe bidged
: 1

Witb thoog,sample a*zes.

The use of item bias indices to socreen aéhievement test items for biag could

-

\
One Poteﬂtia_l prlanationgthe inotability of the indiccc ig that few,

[
.

if any, biaaed items are includea on the ITBS. In the ITBS test conntruct}on
procedures, the ;ontent.anﬂ érooeﬁtation format of the taot itemg aré ovaluated .
for bidso uain§ "axperto'" judgmento. 'Po;hapo, the uge of the juégmonts of
"axperta” io gufficient £o doteit biaced items in achiove&cnt teotg and the
itgpvbiadﬂaéatiotic& provide little adéitional information. If oo, then'it‘
would be more beneficial for test coﬁonru;toro t? uge aﬁailable rcoour;es to

Y

hire'"experta“ to screen items rather than to ccmpute item biag indices.

.
v o

If the screening of items for bias using item bias indices io to pre-

duce beneficial reaqlcn,‘then research is needed to ascertain the samplo sizes

.
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°

necessary to produce suff1c1ently stable results. ,Thelprese s study{clearly

' ’

-
%

s of 200 mlnorlty and 200 majorlty e 1nees are Joo —

' v - R EEE

ec1sions of bias based on the blas lndlces that .

- -
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Table

L -

\ . . . - ' - -
Mean and Standard Deviation® of Raw Scores by Race and Sex

- -

Sex

Number of Race o
itemg | Blacks , Whites .| Females  Males -Qverall
FY | - ) e N

Vocabulary 39 13.61 21.66 |  17.87  17.40 17.63

- ' ( 6.93) (9.22) | ( 8.65) ( 9.51) | ( 9.09)

’ JReading 54 17.46  26.30 | 22.23  21.53 < 21.88

S | ( 7.13)  (11402) | ( 9.81) .(10.72) | (10.27)

E o 5o ) DA s

; Spelling = '~ o . |.17:46  22.16, | .22.02"  17.90 19.96

1 - (8.86) ('9.28)'|. ( 9.86) ( 9.05) [ (9.33)

. Capitalization ] ol 12,31 15.83 . 15.00 -  13.13 |.14.07

~ I ‘ (1 4.69f (5.72) |'{ 5.29) ~( 5.58) | ('5.51)|
Punctuation” { . ° 30 10.60  14.70 13.52  11.78 12.65 | "
Y o ‘A - *«} (4.60) (6.16) | ( 5.85) (. 5.63) | (' 5.80)
n . ) : s

Language Usage’ 30 9.60  15.50 1315  11.95, | 12,55 -

. o - \ ( 4.74) - (.6.75) | ( 6,44) ( 6.58) |.( 6.53)
Visual Materiald 46 1559  21.84 | 18.65 - 18.77 18.71 |

: e | S {05290 (7.5 | (6.64) (7.74) | ( 7.21)

Reference Materials " 45 17.57  23.82 | '21.90  19.49 . | 20.69

- " - ( 7.21) ( 9.71) | ( 8.91) ( 9.15) | ( 9.10)

: . 4 o , - . BN

Math ‘Concepts 37 12,97 17.71 15.65 - 15.03 15.34

% ' ‘ (5.30) (6.64) | (6.19) (,6.70) | ( 6.46)

Math Problem Solving 277 9.54 { 13.10 | 11.27 = 11.36 11.32

.1 : _ - 7 1 (415 (5.41) | ( 4.80) (5.46) | ( 5.14)

: Math Computatigs " 45 19.85  22.32° | 22.24  19.92 | 21.08

. Z . - ( 7.43) (, 8.18) { 7.64) ( 8.01) ( 7.91)

a

L@

[
(@

. o
N ers.inxparentheses represent standard deviations.
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h ’ - 1 -
Table 2 _ . i :
. ¢ A .
Reliability of Item Bias Indices for Race
: Number Bias Index DI
Test A . — .
) of Items| . - -  Point : a
. . _ [Pifficulty Delta)Biserial Biserial Scheuneman 3-Parameter
- . M . - 7\.‘./ B .
Vocabulary 39 .38 L32% .22 . .43* .06 - .25
Reading Jose .25 .19 .04 18 -.16
N [gmelling ) a0, .24 .21 %04 .08 .24
. ¥ . - . . ’ [
Capitalization 30 -.09°" ~-.07 .44 . 47 3‘“},.31
. - |e , R . .
Punctuation 30 .45* .35% .17 .24 .26 .
- 1 , . _ ,
- [Language Usage | ' 30 T.48* _.55* . 49 ,64* .55*: .36*
Visual . - ’ ~
' terials 46 .41+ .24 .07 .18 .04
ference : v -
terials 45 .01 -.07 .03 .07 .06
th Concepts 37 JST- RS VRN 3| .14 .30,
th Problem - - o
Solving - 27 ] .13 .08 .29 .37 .04
path . , o
Computation 45 | . ~.06, =~.01 .04 .09 %’ .30
“ : B f ‘ v
Median ’}((* .24 .19, .17 .18 .06 fem
*p < .05 ‘

a , o ) :
Index was computed only for those tests‘wn.t:h values

.
)

=2

in this column.

i




Reliability of Item Bias Indices for Sex

Table 3

4

Testv

‘Numbeﬂ

of Items

¥

Bias Index-

. Point

. ) ' a
Difficulty Delta Biserial Biserial Scheuneman 3-Parameter

Vocabulary

Reading
4
Spelling
A,
Cap%talization

Puﬁctuatipn

Lahquage'Usage

V;sual
Materials

Rgfkrenée'
Materials

Math Cbncepts
: -

IMath Problem
Solving

Math
Computation

39

40
30
30

- 30 )
‘;46;

45

37
.27

45

.09

.22 . .22 .14 11 .01

.19 .15 .08 .12 .34*
-.19  -.15  -.23 . 23 .00 -
0 . . 3
-.21 -.13 " -.14 -.19 - .18
y R ~ L v <
.23 .19 -.15 -.11 J11¢
- R N . , o
-1 -.14 -.05 -.03 . 31 -.16
B .
.14 .10 .21 18 03
-.15 -.16 -.09 -.09 08 1
. . v ««' ~
-.04 -.10 22 22 37* i
-.17 =412 .05 .07 . 2.02 .
! . >
.10 .04 .00 -.11 ;38 §

-.04 -.10

.00 -.03 ..11

.lffdian S

* p < .05,

a Index Waé computed only for those tests with values in this column.

TR

» -




_Table 4 S S

Correlations Between Item Bias indices Across All

¢ Tests for '‘Race

Y

_ - . : ! , Point ¢ - _
Index . Difficulty Delta Biserial Biserial Scheuneman .
| ﬁ ; . V _- .
4 Difficulty - .00 .ol .06

.

Delta e .03" . .07

Biserial .0l .26%

Point Biserial . .01 o .11

.-

Scheuneman " .45 .36

-

* p < .05

® » . Note: Diagonal vqlueg are reliabilities across all tests. Values above
the diagonal are average correlations between indices across all
tests. Values below the diagonal are disattenuated correlations
between ‘indices acrogs all tests. Correlations were based on 423

items. . - '
AN : .

-




Table 5

Correlations Between Item Bias Indices”Across all

Tests for Sex ' ; .

.

: . L ‘Point Lo
Index ’ Difficulty Delta - -Biserial .  Biserial ' Scheunemany|

Difficulty' 0.00 0.0i : 0.01 .
Delta | 0.03 - 0.03
‘ Biseria1 . T | ; . 0.02
' . lp&int Bigerial .- .
Séhaunéman '

.“g.‘~ . x [}

Note: None of the correlations surpassed the .05 critical value. Diagonal
values are reliabilities across tests. Values above the diaqonal
arq average correlations between indices acrosg all tests. Correla-
'tions were based on 423 items.

’ . . )
. - . %{ o
. . ) X -
- N

T N—




- Table 6 : 3 ) 19

- . o

Number of Biased Items for Race

i)

iii)

iv)’

. Index
$ h ; .
Numben Difficulty © - Delta : \ Scheuneman
Test of .| /” " Number of Biased Items
- LN -
Items | Sample Sample| Both uséqple Sample| Both "Sample Sample| Both
One  Two |Sample One Two |Samples|| One  Two |Samples
Vocabulary 39 3 6 0 3 5 . 0o 1 - 1 0
Reading 54 2 5 0 2 3 o 0 1 0 )
Spelling = | 40 || 1 5 o ‘1 ®oa 0 0 0 9.
. ’ S '
Capitalizationfy 30 | O ) 0 _ 0 0. 0. | 1 2. 0
i ' '
Punatuqt@on . 301 4 6 1 s "8 ‘ 2 1 0 0 .
Language Usage| 30 { ‘6 4 2 6 4 2 1 1 1
] .
o4
Visual ? : V ‘
Materials 46 | 8 7 (“3 ) 5 4 1 0
' ' ’ ‘
Reference
Materials . 45 { S 2 1 6 ~_ 3 1 . 0]
Math Concepts { 37 | 2 . 1 ~ | O i| 3 1 0 °0
|Math Problem - | N
|solving’ ~ 59%%‘ 27 |- , 3 o 2 3 o) 1 2 0
Math - . L“ . o o “ .
Computation ‘‘} 45 0 = 0 0 0 v 0 0 0 4 0
};‘: LA - 2 -
Overall 423 || 33 39 7 33 35 7 |6 6 12 |1
( 7.8%) ((".28) | (1.68) ﬂ;7.8\)(8.3i0 (1.4%) [] (1.4%) ( 2.0%)| (0.002%)
. : i
Notes: 1) Items with difficulty or delta indices apo&e 0.75 or Scheuneman in-

dices above the 0.05 critical level for a ¢hi-square distribution with
4 degreaa of freedom were classified as biased. ' .

Number of biased items in both samples refers to the number of 1tems
clasgified as biased in both sample one and in sample two.

b o ol

Overall percentages of biased items are shown in parentheses.

s - | iy

The agreement of classification across samples was evaluated using
chi-square tests of independence with Yates' correction. The statis-
tics were 4.70 for difficulty, 3. 32 for 'delta, and 0.66 for ,
Scheuneman. Only the test for the. difficulty index surpassed the

g .05 critical value of the chi-squ:rc distrIbution with 1 degree of
resdon.




Table 7 - R 20—

- Number of Biased Items for Sex

. Index
; e ‘
1 Numbery Difficulty Delta Scheuneman
Test of o Number of Biased Items . .t
Items | Sample Sample| Both | Sample Sample| Both ||Sample Sample|{ Both
ﬁ One Two Samples‘\One . Two ‘|Samplesg)| One Two |Samples
Vocabulary 39 3. 3 1 .3 2 1 34 o0 0
Reading 54 || 3 2 1 3 2 1 0 ¢ 0
Spelling 460 || 1 2 o 0 2 o 0 0 0
l ',‘ ’ .
- . H
Capitalization 30 0 0 o - 0 0 0 0 1 0
lPunctuation 30 1 2 0 ] 1 .2 o - 1 0 0
i ; ..
Language Usagel| 30 ] 2 1 0 ' 1 1 ‘0 0 0 0
! f .
Visual ' f ‘
Materials 46 2 3 1 2 3 1 . 0 2 0
Reference . - )
Materials 45 2" 1\ 0 2 0- 0 2 0 0.
Math Concepts | 37 | O 1 o - |1 1 | o 1. 0 0
) 9
Math Problem :
Solving 27 1 0 0 1 0 0 0 0 0
Math » ) .
Computation 45 0 0 .1.0 0 0 0 2 W1 0 /
0
Overall 423 |15 15 3 14 13 3 9 4 0
| (3.5%) (3.5%)[(0.7%) }I(3.3%,(3.19 ( 1.7%) (2.1% ) (0.9% )|(0.0%)
Notes: i) TItems with difficulty or delta indices above 0.75 or Scheuneman in-

i)

iid)

iv)

dices above the 0.05 critical level for a chi-square distribution with
4 degrees of freedom were classified as bigsed. '

Number of biased items in both samples refers to the number of items
classified as biased in both sample one and in sample two.

I

Overall percentages of biased items are shown in parentheses.

B}

The agreement of classification across samples was evaluated usinq
chi-square tests of independence with Yates' correction. The statis-
tics were 7.86 for difficulty, 10.72 for delta, and 4.1l for -
Scheuneman. Each statistic surpassed the .05 critical value. How-
ever, for the Scheuneman statistic tﬁl occurred because less than
chance aqrumnt: was ob:erved .
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. Append ix

~

For the sake of completeness, the‘reliabilities of signed versions of ,

all but the Scheuneman index were calculated. The reliabilities for signed

vergions of the difficulty, delta, biseiiél, and ‘point biserial ihdices were
calculated as described in the paper except that the absolute value of the

difference was not taken. The signed 3-parameter index is the overall index

~
- - |

¥
described in Linn and Harnisch (198%k). | . -

Tables Al and A2 éﬁfsent the réliabilities.' Table Al corresponds to

Table 2 and Table A2 corresponds to Table 3 in the text. Although the signed

a

indices have somewhat grépter reliabilities than the unsigned indices, the

/ .
—

reliabilities are still comsistent with the conclusions stated in the text.? .
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i \‘ - o Table Al \

~ n N A

) \ . » . '
“ . v
: Reliability of Signed Item Bias Indicesg.fbr Rack ‘
v y g ESEE =N :
. : * | Number - . Bias Index
. ' of . " Point ‘ -
Test ( Items Diffiﬁg}ty Delta | Biserial | Biserial 3-Parameter?
Vocabulary 39. 4>)7* ~ «46* | «33* .52* =.21 :
Reading 54 .52* o -49* .11 .23
. 4
! * iSpelling" 40 * ' . 34* .30 .17 .19 -
Capithlizat%?n 30 .28 .35* .48* .60* N
N Punctuation ' }9 .72k .70* /“\..23 - .29 - v
Language Usagew 30 .63% | . .g2% .44* . ,59% +.34
Visual . . . “
Materials : - 46 ‘ _ .70* . .63* .08 + .18 °
, Reference : _ ‘ . P )
" Materials 45 .23 .15 .Ol‘. .15 »
5 ’ : . 3
. L 4 B
’ Math Concepts [, 37 ° .64* .60* .13 .15
Math, Problem : " . h
Solving 27 .55* .45* .44* ‘.53*
Math | ' 1. | .
JCoqputation 45 : .38 .35 -.02 .04
Median i .55 a .46 .17 .23 -
. *p < .05
a

Index was computed only for those tests with values in this column.
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Ql . t
!
\..
\ ' " Table A2 « i
o " . A . ) .
Reliability of Signed Item Bias Indices for Sex : “
Number ' Bias Index
of . Point a
~ Test -Items | Difficulty | Delta |Biserial | Biserial | 3-Parameter
Vocabulary 39 ‘ .38% .39+ .02 .00 -.16
. L . .
Reading |l s¢ | .46% .45% +19 .20
Spelling a0 | .16 .09 .25 .21 I .
. . . ‘
Capitalization 30 C L1l .07 -.03 " .08
Punctuation- ‘ 30 . .13 .07 v-.>l7 ) -.16 ‘ i T
Langquage Usage 30 -.04 -.03 .08 .08 -.15 -
. . . . ) N , . . 4
- _[Visual . ) _
Matertals 46 46* .43% 0L . .06 )
. : ] {
Reference )
Materials - 45 . .38* .37 .00 . .15
" Math Concepts 37 .38+ .36% 22 | .18
Math Problem .
Solving 27 .02 .02 -.11 -.11
Math \ - o ‘
computation | 45 .38 .34 .21 .22 '
' lMedian : .38 .34 .02 .08 - )
*p< .05
/
2 Index was computed only for those tests with values 'in this column.
. H
L] \ )
) ]
@ ) - 2
&-1) ¢ »




